In the paper the authors presented correlation between city logistics and quality of life as an assumption for referential model. The paper is divided into three main parts. The first part presents a theoretical discussion about the relation between city logistics and quality of life. The second part presents assumptions for referential model of city logistics. In the last section of the paper auth ors describe selected results of survey research conducted among residents of medium sized city in Poland. The paper presents results of the second step of the research project "Reference Model of City Logistics versus Quality of Life of Citizens" financed from funds for science in the years
Introduction
Despite the intensification of research into city logistics (a brief history of the city logistics concept since the beginning of the 1970's is described by e.g. Cranic [1] ) there are no comprehensive studies about the correlation between the effective and efficient system of urban logistics and the level and quality of life. In particular, no provision is made for rapid changes in the population and its social structure; the change resulting from migratory movements, population growth rate, cultural aspects, social wellbeing or economic standing.
The demand for city transportation is dictated by the need to deal with distance within a specified timeframe and manner. Especially, the rapid growth in road transport has affected the urban spatial structure, in particular the extended distances between various urban areas can be traveled faster, has made the living space expand and subsequently, has reduced urban population density. Spatial dispersion of work, living, leisure and shopping places brings about a greater need to travel.
City logistics in many urban areas has been playing an ever increasing role. The number of cars has grown so visibly that urban agglomerations now have to face up to the movement of humans and resources. In western civilization the problem surfaced much earlier, hence many countries introduced various solutions to curb traffic congestion.
The importance of the city logistics system as a factor in achieving better quality of life is usually well recognized by local authorities. In fact, the aims related to improvements in people and goods flows within the city are even often included in strategic plans of local development. Unfortunately due to high complexity, lack of knowledge, as well as organizational restrictive conditions, the municipal authorities of many cities are not able to implement comprehensive and cost-efficient city logistics systems. Therefore in order to meet the inhabitants' expectations, there is a strong need for an easy tool in form of a referential model supporting the application of standards, procedures, successful solutions and good practices.
The main aim of the paper is to present assumptions for a referential model of city logistics based on a survey conducted among residents of a medium sized city in Poland. The survey research provides information about the correlation between city logistics and quality of life and also assesses both of these aspects.
City logistics and quality of life interactions
According to OECD, since 1950 there has been observed a significant increase in the number of people living in the cities all over the world. In 1950 the proportion of people living in the cities in comparison with the whole population in the world was 50 % and by the year 2000 it increased to 77 %. Research predicts that in 2020 the proportion of people living in the cities all over the world will be as high as 85 % (OECD, 2003 [2] ). This upward trend applies mostly to big cities; in the countryside and in small towns the situation is quite the opposite (Crainic, et al., 2008 [3] ).
The increase of urbanisation undoubtedly has had a significant impact on many factors effecting social-economic development of cities. Increasing number of inhabitants results in the increase in turnover of goods as well as in the emergence of new production and trade companies. Consequently, the problems resulting from excessive number of passenger cars and trucks on municipal roads have arisen. This is connected with longer commuting time in the city, worse quality of roads, decreasing sense of safety or with problems with parking (Paglione, 2006 [4] ). As the result, such situations have impacts on decreasing the quality of life of the inhabitants.
City authorities in some developed countries have decided to solve these problems by implementing innovative projects within city logistics. The concept of city logistics has been put forward by several scientists (Ruske, 1994 [5] ; Kohler, 1997 [6] ;Taniguchi and van der Hejden, 2000 [7] ; Taniguchi 2001 [8] in Taniguchi and Yamada, 2003b [9] ) and its aim is to try to integrate the existing resources in order to solve the difficulties caused by the increase of urbanization and motorization index in the city (Taniguchi, et al., 2001 [8] ).
At present in the resarch literature several different attitudes to the concept of city logistics can be observed (Pu, Yang and Fengwei, 2010 [10] ). Benjelloun and Crainic define it as a concept of systematic attitude in order to solve the problems connected with the transfer of goods in municipal areas (Benjelloun and Crainic, 4/2009 [11] ). Klatte, however, in his examination of city logistics includes also the issues connected with passenger transport. He postulates that urban planning has the following tasks: planning, effective management and control of the flow of material, people, energy and information (Klatte, 3/1992 [12] ). Hesse, in his publications, defines city logistics in a similar way, with the only difference that in his view coordination of transport flow (regardless of the means of transport) applies to the city centre (Hesse, 3/1992 [13] ).
In the literature there are many other definitions of city logistics (Taniguchi, et [20] etc.). The attitude of Taniguchi towards city logistics is worth noticing. In his opinion this is 'the process for totally optimizing the logistics and transport activities by private companies with support of advanced information systems in urban areas considering the traffic environment, the traffic congestion, the traffic safety and the energy savings within the framework of market economy' (Taniguchi et al. 2003a [21] ). The main aim of city logistics is to improve inhabitants' life conditions by reducing congestion, emission of CO2, pollution, noise and improving mobility (Crainic, et al. 2008 [3] ).
In the authors' opinions, city logistics focuses on planning, coordinating and controlling processes taking place within the boundary of a given urban area and is related to physical movement of goods (i.e. raw materials, semi-products, goods and waste, etc.), people and information in a manner that will optimise costs, minimise congestion and improve quality of life.
According to Taniguchi, effective and environment friendly city logistics requires a vision that could be accomplished by setting aims within three fields (Taniguchi et al. 2003a [21] ):
Mobility, Sustainability, Liveability.
The main aim of 'mobility' is to obtain a balance between sufficient traffic capacity and decrease in congestion. 'Sustainability' refers to an essential issue, that is, environmental protection and energy saving. 'Liveability' refers to the issues connected with the quality of life, such as safety, health, silence, attractiveness of the place of living, etc. (Tseng, et al., 2005 [22] ). In Taniguchi's opinion 'city logistics provides an opportunity for innovative solutions to be developed for improving the quality of life in urban areas' (Taniguchi, et al., 2001 [8] ).
Despite the fact that quality of life excites more interest in various social groups, the terminology used still needs to be defined in detail, which to a large extent, hampers index quantification in empirical research. Apart from the term of quality of life, generally other terms are used too: living conditions, standard of living, life style or ways of living (Borys and Rogal, 2008 [23] ). There are many terms defining quality of life and each of them points to factors that a particular researcher sees important. A number of definitions of quality of life are given e.g. by J. Bentham, J. S. Mill, Rice, Mc Farlin, Hunt, Near (Sirgy, 2002 [24] ), Berger-Schmitt, Noll, Argyle (Glatzer, et al., 2004 [25] ), etc.
Rice, Mc Farlin, Hunt and Near 'defined perceived quality of life as a variable reflecting a psychological state-feeling and cognition of pleasure, happiness, well being, or satisfaction directed to overall life' (Sirgy, 2002 [24] ). According to many authors, there are objective and subjective aspects of quality of life. Objective aspects of quality of life include real income and average life expectation, and subjective elements contain happiness and emotional fulfilment (Philips, 2006 [26] ). Figure 1 presents key correlation between city logistics and quality of life. The quality of life is influenced by several factors connected, among others, to the sense of safety, health, education, culture, job availability, incomes, living conditions, human relationships, etc. Modern cities offer society a wide range of services and products making life in the city more attractive. 'Due to the growth in urbanisation the quality of life for most people in the future will be determined by the quality of life in cities' (Taniguchi et al. 2003a [21] ). The more attractive city is as to job offers, incomes, access to culture and entertainment, the higher the quality of life. Attractive living conditions have an impact on immigration of people to cities, which, in turn, increases urbanisation. Higher level of urbanisation means, in consequence, heavier traffic, which causes negative effects such as decreasing the quality of life in the city. City logistics deals, among others, with such effects as congestion, increase of air pollution, more accidents, etc. 
Assumptions for referential model of city logistics in terms of quality of life for medium-sized cities
The authors are members of the research team involved in the project under the title financed by Polish Ministry of Science and Higher Education. The main aim of the research is to build a referential model of city logistics versus quality of life of citizens for medium sized cities, which require three steps.
The first step is to diagnose the logistics system and the standard of living in the city based on desk research. This step includes also some multivariate analysis of comparative preferences for example the The second step is to conduct survey research and to analyse the preferences of inhabitants on issues related to city logistics using conjoint analysis. This part of the research will also include the determination of the matrix of coefficients of partial utility in order to e.g. determine the relative importance of each variable in the selection of logistics services for residents.
The final step will be to develop a referential model of city logistics versus quality of life of citizens taking into account regulations and interactions of flows. The model will includes standards, process, metrics and best practices to support city logistics partners in the similar way that the Supply Chain Operations Reference model created by Supply Chain Council supports communications among supply chain participants (see: www.supply-chain.org [27] ).
The referential model of city logistics is definitely not a traffic flow management model based on operations research methodology for evaluating and planning from the optimization perspective (the literature review of existing econometrics, statistical, spatial network demand and empirical models of urban fright optimization, discussed by Paglione, 2006 [4] ), which are usually very difficult to implement. During the second step of our survey quantitative conjoint analysis will be used. The final city logistics reference model is supposed to be a non-stochastic economic model, which will help to understand the qualitative relationships between variables related to quality of life and solutions within the city logistics system. For example, the Centre for Spatial Information and Science at the University of Tokyo has determined that prices of apartments fall when they are located more than 12 minutes walk from a train or subway station and that most of citizens take an additional means of transportation if they have to walk more than 17 minutes (Dillon, 2010 [28] ).
These standards should be known and taken into consideration by city planners when designing city logistics systems in order to meet people's preferences in terms of direct public transportation. On the other hand, decision makers can expect a substantial raise in demands on public transportation services if they are able to deliver an appropriate density of stations.
As a very simplified, theoretical construction the city logistics referential model has its limitations. Despite this it is a practical tool for understanding the complex relationships between quality of life and city logistics and there are many different factors which define the application of standard procedures, metrics or organisational structures and other solutions. Therefore even if the model explains the relationships under general assumptions of crucial and initial role of the quality of life category the main factors such as life style, level of income, ecological awareness, etc., size of the city, commercial zones, road network, etc. must be considered.
Knowledge about the standards and expectations of citizens should be the starting point to develop a referential model of city logistics containing procedures for implementation of best practice. Fig. 2 shows a matrix, which could be used for choosing best practice as well as standards according to type of transport and the level of customer expectations. From the local authority perspective cost implementation of solutions are very important, and therefore it is the third dimension of the model.
On the top of the cube (Fig 2) there are three types of costs, like: Z1 -low-cost solutions, which relate to the organizational changes , Z2 -medium-cost solutions, which involve the purchase of fixed assets and Z3 -high-cost solutions, which relate to the infrastructure investment. The horizontal side of the cube is divided on residents expectations' levels according to city logistics, like X1 -low expectation, X2 -medium expectation and X3 -high expectation. The level of expectations can be taken from survey research conducted among citizens. The vertical side of the cube includes three types of city transport, like: Y1 -individual transport, Y2 -public transport, Y3 -freight transport. For example a solution, which will be placed in the section (X3, Y1, Z3) will be a high-cost solution, connected with individual transport and highly expected by residents (for example 'improving the road quality'). Such a cube could support local authorities in making decisions in the area of city logistics according to citizens expectations.
Legend: X1, X2, X3 -low-, medium -, high-expectations of residents Y1, Y2, Y3 -individual-, passenger-freight-transport Z1, Z2, Z3 -low -, medium -, high-cost solutions 
Organisation and results of the survey
The survey was the first part of the second step of the research conducted in January 2011 among 600 residents of a medium sized city in Poland. The sample was a stratified quota sample selected with the following criteria: 1. gender (male, female); 2. age (up to 35, 35-60, 60 plus);
The survey research provide information about correlation between city logistics and quality of life and also assess these both aspects. In a questionnaire the servqual method has been used. This is a method of examining the quality of services, it has been created according to TQM guidelines. The point of this method is to compare the client's expectations to the service perceptions (Dziatkowiec, 2006 [29] ). Due to limited length of the paper the authors present only some selected results of the survey.
At the beginning of the questionnaire the respondents were asked to number different fields connected with quality of life from the most to the least important. It is presumed that the lower rank of a particular field of life for an individual, the weaker influence on the general appraisal of quality of life, and also the other way round for example, dissatisfaction with a certain aspect of life, which is important for particular individual will most probably increase the level of dissatisfaction with life in general.
The inhabitants of the researched city perceive the aspects of quality of life connected with work and the possibility to earn money as the most important. They put housing conditions in third place, whereas comfortable shopping was in last place. So a low position of this aspect of quality of life related to the city logistics can be connected with comparatively rare problems with moving around the city, good transport infrastructure between different areas of the city as well as the relatively low number of vehicles (Table 1) . The most characteristic feature of the examined city is a significant drop of passengers using public transport. The number of people using public transport decreased by 16 Questionnaires on public and individual transport carried out among inhabitants of a medium size city confirm the above conclusions. Almost 50 % of the respondents answered that almost every day they use their car to get around the city whereas only every forth respondent answered that they use public transport every day (table 2) . Motorcycles and bicycles are the least popular means of transport in the examined city. Only 0.5 % of the respondents use a bike every day as a means of transport in the city and over 76 % did not use a bike as a means of transport at all last year. When surveyed the respondents were asked to give their preferences and assessment for 13 quality factors as offered by the municipal transport services. The respondents expressed their expectations for the city transport system and assessed its quality using a simple five point scale (5 -very good, 1 -poor). The survey results (table 3) show that according to the respondents punctuality is the most required quality (4.33), followed by safety (4.26), frequency of runs (4.19) and direct connections (4.05). The least preferred qualities are: frequency of ticket checks (3.17) and ability to comment on services (3.37).
In the opinion of respondents the highest level of service quality provided by the municipal transport is in such areas as: information placed on stops and inside and on the outside of vehicles (3.39), legible and easy to remember timetables (3.35), punctuality of runs (3.33) and ride safety (3.33). The lowest scores were assigned to fare price (2.78), waiting conditions at stops (2.88) and ability to opinion on services (2.93).
The survey carried out by authors allowed the assessment of relative and absolute quality gaps (Table  3) . A relative quality gap is calculated as a remainder of assessments and real preferences as given by the respondents (relative quality gap equals the mean of sum of (n i responder assessment minus n i responder preferences), whereas an absolute gap is a remainder of real assessments and the maximal possible and ideal expectations from a given service as given by the respondents (absolute quality gap equals the mean of sum of (n i responder assessment minus maximal preference).
As Table3 shows the widest relative gaps showed up in fare tickets (-1.16), frequency of runs (-1.08), and waiting conditions at stops (-1.02). The smallest relative gap was given by respondents to such quality factors, like: frequency of ticket checks (only -0.18) and ability to comment on services (-0.44). Amongst the widest absolute quality gaps were fare prices (-2.22) and waiting conditions at stops (-2.12).
While completing the questionnaire, the respondents were asked to indicate the factors that could make them use public transport more often ( Table 4 ). The following answers were the most common: lower price of tickets (30.7 % of the respondents), more frequent links (23.3 %) and more direct links (20.3 %). Over 11 % of the respondents stated that nothing would make them use public transport more often. The survey carried out by authors allowed the assessment relative and absolute quality gaps according to individual transport. As the Table 5 presents the widest relative gaps showed up in road quality (-2.26), number of parking places (-1.87) and low prices for parking tickets (-1.42). Amongst the widest absolute quality gaps were also road quality (-3.16) and number of parking places (-2.78). The research has shown that for individual transport, the qualitative deficiencies, both relative and absolute, are greater than in the case of public transport. This means that the expectations of the respondents concerning the factors influencing the quality of individual transport are much higher than the current satisfaction level.
The other field of scientific research was freight transport and its influence on the quality of life of the inhabitants (table 6) . About 75% of the respondents are of the opinion, that freight transport in the city causes noise pollution and traffic congestion. A slightly less percentage of the respondents (65.6 %) think that freight transport is harmful for the environment (CO2 emission) and almost 60 % state that it is dangerous (road accidents). Table 7 presents the opinions of the respondents concerning the solutions, which could have an impact on increasing the quality of life of the inhabitants in the field of urban logistics. The highest percentage of the respondents (about 75%) suggest that the flow of people and goods in the city could be significantly improved by applying such solutions as traffic-light control systems, restrictions for heavy goods vehicles, prohibition on the movement of trucks through the city center. According to 65% of the respondents, providing separate lanes for buses and emergency vehicles could also remarkably improve the quality of life of inhabitants. Over 60% of surveyed citizens have the opinions that a prohibition on the movement of all vehicles through the city center and the introduction of an entry fee to the city center would not definitely improve the quality of life in the city. The survey results presented in this paper made it possible to identify good practices and standards that enhance quality of life for residents in the area of urban logistics. Table 8 shows selected good practices, which were suggested in the questionnaire. Their implementation includes transport type Y (individual, public and freight), level of citizens' expectations X (low, medium and high) and cost level Z (low, medium, high). Each good practice has been assigned a specific position to the matrix presented in scheme 2. Residents' expectations have been taken from table 7 (low expectations, median ≤ 2; medium expectations, median = 3; high expectations, median ≥ 4). The list of good practices is presented and should also include other solutions, which could improve the quality of life in the city.
The statement of good practices is in the form of a matrix, which takes into account residents' expectations in relation to individual, public and freight transport and level of costs implementation of individual solutions that can help local authority to identify priorities for investment planning. 8.
Restrictions on the movement of vehicles in the city center (during peak hours) X2, Y1, Z1
X2, Y3, Z1
9.
Prohibition on the movement of all vehicles through the city center X1, Y1, Z1
X1, Y3, Z1
10. The introduction of some places for bicycles to hire in the city X1, Y1, Z1 X1, Y2, Z1
11. The introduction of small buses in public transport, which could move with greater frequency than buses X1, Y2, Z2
12. Greater promotion of environmentally friendly behavior among residents X1, Y1, Z1 X1, Y2, Z1
Conclusion
In this paper the authors have presented the basic assumptions for the construction of a referential model for medium-sized cities in the aspect of correlation between city logistics and quality of life.
The results of the questionnaire prove that in the opinion of the respondents "moving around the city" is not a significant factor that would influence the quality of life in a researched medium size city in Poland. Surprisingly, despite the fact that the respondents do not have a good opinion about the quality of individual transport, this is the most common means of transport. The research proves that the respondents could be eager to switch from using cars to public transport in case the ticket prices were lower and the links more frequent. According to the respondents, freight transport contributes to creating noise and slows down the traffic in the city. They think that restrictions for heavy goods vehicles or even prohibiting the movement of trucks through the city center could significantly improve the quality of life of the inhabitants living in the urban area.
The discussed results of the questionnaire are just a small part of all the opinions obtained from inhabitants of three Polish middle size cities concerning city logistics and the quality of life. The next phase of the research to be carried out by the authors would be compare subjective opinions of the inhabitants with objective indexes evaluating various fields of city logistics and quality of life. The information that would be obtained will be used for making a referential model of city logistics as well as for implementing low-budget solutions aiming at fulfilling citizens' expectations and facilitating the flow of people and goods in the examined cities.
